human vaginal fluid have diagnostic significance in uterine cervical cancer, particularly prior to the menopause.
,8-Glucuronidase is practically ubiquitous in its distribution in the animal body, but its activity in a given tissue bears no relation to the general metabolic activity nor the oxygen uptake of the tissue. One possible function of the enzyme is the hydrolysis of steroid glucuronides to release the active hormones, but this provides no satisfactory explanation of the response in enhanced or diminished activity of the enzyme in different organs to the administration of steroid hormones, a phenomenon that has been extensively studied. It has been shown (Linker, Meyer and Weissmann, 1955 ) that ,-glucuronidase and hydrolyses degradation products from chondroitin and hyaluronic acid, and it may well be that a r6ole in mucoid catabolism is at least as important a function of ,-glucuronidase in the animal body. Such a r6le might be expected to assume major proportions in tissue growth, repair or proliferation, as well as after steroid hormone administration, all these being conditions under which an enhancement of ,-glucuronidase activity has been frequently observed.
On this line of reasoning, it was considered that /-glucuronidase might be in no way unique amongst glycosidases in its behaviour in vivo, and it has in fact recently been found (Conchie, Findlay and Levvy, 1956, 1957) that ,-N-acetylglucosaminidase and the newly-discovered a-mannosidase in mammalian tissues do respond to steroid hormone administration. 8-N-Acetylglucosaminidase has also been shown to participate in the catabolism of hyaluronic acid (Linker et al., 1955) , whilst it has been tentatively suggested that a-mannosidase may have a similar role in the metabolism of mucoids containing mannose (Conchie et al., 1956 (Conchie et al., , 1957 Conchie and Mann, 1957) . The present communication deals with these enzymes in conditions of cancer, in comparison with ,8-glucuronidase.
MATERIALS AND METHODS

Materials
p-Nitrophenyl a-D-mannoside was prepared as described by Jermyn (1955) and had m.p. 176°and [a] 19D + 145°(c, 0.2 in water).
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Phenyl N-acetyl /-D-glucosaminide was prepared as described by Conchie and Levvy (1957) .
Phenolphthalein f/-D-glucuronide was prepared biosynthetically (Talalay, Fishman and Huggins, 1946 
Method8
Enzyme preparations.-All tissues to be assayed were first homogenised in water with a glass homogeniser. The suspensions were diluted so that under the conditions of assay they liberated from the substrate suitable amounts of aglycone (80-100 ptg. p-nitrophenol, 40-50 ,g. phenol and 30-40 ,ug. phenolphthalein) . In the case of /-N-acetylglucosaminidase assays, the homogenates, after incubation for 1 hour at 37°with 0.05 M citric acid buffer pH 4.3, followed by the addition of 0.15 M sodium chloride (Pugh, Leaback and Walker, 1957a) , were centrifuged and the supernatant fractionated with saturated ammonium sulphate, the fraction precipitated between 20 and 80 per cent saturation being used for assay. This avoided the high enzyme blanks usually obtained with crude homogenates when estimating phenol.
Ascitic fluids were either diluted with water and homogenised or were mixed with Triton X-100 (Rohm & Haas Company-0.6 per cent final concentration)
to rupture the cells before assay.
Vaginal fluid samples were also diluted and homogenised. In view of the small amounts of fluid available, incubations were carried out for 2 hours instead of 1 hour in the case of a-mannosidase assays.
Assays.-Estimations of a-mannosidase activity were carried out in phosphatecitrate buffer pH 4-6 with p-nitrophenyl o-mannoside as substrate. To 3 ml. of buffer were added 0.5 ml. of 0.016 M substrate and 0.5 ml. enzyme solution and the mixture incubated for 1 hour at 37°. The reaction was stopped by the addition of 2 ml. trichloroacetic acid (5 per cent w/v), and 4 ml. of the reaction mixture neutralised with NaOH and developed with glycine-Na2CO3 buffer as described by Conchie (1954) for 8-glucosidase assays. The free p-nitrophenol was measured on the Spekker photoelectric absorptiometer using an Ilford 601 violet filter.
,-N-Acetylglucosaminidase activity was measured by the method of Kerr, Graham and Lewvvy (1948) , the liberated phenol being measured using an Ilford
No. 608 red filter in the absorptiometer. The conditions of assay were those described by Pugh, Leaback and Walker (1957b) .
fJ-Glucuronidase activity was measured by the method described by Levvy (1952) for mouse-liver fi-glucuronidase. Table I (Law, Morrow and Greenspan, 1952) . It is also, in our experience, a very unthrifty and infertile strain. Cohen and Bittner (1951) showed that the hereditary factor extended to f-glucuronidase in cancer tissue. It is evident from our results that the a-mannosidase and ,-N-acetylglucosaminidase activities are not genetically linked to f-glucuronidase activity. 480±50 (13) 490±37 (9) 720+70 ( Ascitic tumours would appear to be a major exception to the generalisation that tumours have a relatively high /6-glucuronidase activity, since they had only about one-sixteenth the value for liver. This difference between ascitic and other tumours extended to c-mannosidase and fl-N-acetylglucosaminidase activity.
RESULTS
Thus far it can be seen that both the a-mannosidase and /8-N-acetylglucosaminidase activities of tumours paralleled their fi-glucuronidase activity. After subcutaneous injection of tumours that had been through the ascitic phase, however, c-mannosidase displayed a low figure in the tumour in comparison with that for liver, whereas fi-glucuronidase and fl-N-acetylglucosaminidase displayed similar values to those observed with spontaneous mammary tumours and Crocker sarcoma 180. As regards the latter two enzymes at least, the site of injection would appear to be the sole determining factor for the enzyme activity of the resultant tumour.
A few figures for human surgical specimens are shown in Table II . From these few results it cannot be said that the /-glucuronidase activity of cancerous tissues connection that ovariectomy reduces mouse uterine a-mannosidase activity to vanishingly small proportions (Conchie, Findlay and Lewvvy, 1957) , whereas the /I-glucuronidase activity is only reduced to about half by this measure (Kerr, Campbell and Levvy, 1949; Fishman and Fishman, 1944; Fishman and Farmelant, 1953 Maintaining an overall balance in the body with the forces of synthesis would appear to provide a vital function for hydrolytic enzymes such as these, quite apart from any specialised action, such as the release of steroid hormones from conjugates by /?-glucuronidase.
SUMMARY
Mouse and human malignant tumours as well as vaginal fluid from cases of uterine cervical cancer, have been examined for their a-mannosidase and 8-Nacetylglucosaminidase activity. In most respects these two enzymes resembled /?-glucuronidase, an enzyme that has been extensively studied in connection with cancer. Ascitic tumours displayed astonishingly low values for /-glucuronidase activity as well as for the other two enzymes examined. The preliminary results suggested that a-mannosidase assay in vaginal fluid might be as useful as a diagnostic aid in uterine cervical cancer as the measurement of /-glucuronidase activity.
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